The Importance of Halogen Bonding in Hypervalent Iodine Compounds by Wegeberg, Christina
Syddansk Universitet
The Importance of Halogen Bonding in Hypervalent Iodine Compounds
Wegeberg, Christina
Publication date:
2016
Citation for pulished version (APA):
Wegeberg, C. (2016). The Importance of Halogen Bonding in Hypervalent Iodine Compounds. Poster session
presented at DANSCATT annual meeting 2016, København , Denmark.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Download date: 19. Apr. 2017
The        mportance of Halogen Bonding in 
Hypervalent        odine Compounds 
Christina Wegeberg*,a Christian G. Frankær,b Christine J. McKenziea 
 
aDepartment of Physics, Chemistry and Pharmacy, University of Southern Denmark, 5230 Odense M, Denmark 
bDepartment of Chemistry, Technical University of Denmark, 2800 Kongens Lyngby, Denmark.  
e-mail: wegeberg@sdu.dk 
 
The Halogen Bond 
Determination of the Oxidation State of a Hypervalent Iodine Complex 
The First Observation of  Gas Phase Clustering through Halogen Bonding 
 A net attractive interaction between an electrophilic halogen atom (X) and a 
nucleophilic acceptor region (A)  in the same or an adjacent molecule[1] 
 The strength depends on the particular halogen element, charge, halogen bond 
acceptor and oxidation state e.g. PhI vs. PhIO2. 
 Range of bond energies: 5 to 180 kJ/mol[2] 
 Halogen bond donor capability decreases accordingly[3]: I  > Br > Cl > F  
 Directive[2] 
 Self-assembly: Supramolecular interactions are well documented in the solid state 
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[Na(PhIO)n]
+ 
[H(PhIO)n]
+ 
[Na2(PhIO)n]
2+ 
[NaH(PhIO)n]
2+ 
[Na3(PhIO)n]
3+ 
[Na2H(PhIO)n]
3+ 
By benchmarking the iodine L3-edge energies with 
XANES, it was possible to determine the oxidation 
state to +1.6 for a unique Fe(III) coordinated PhIO.[6] 
Coordination reduces the oxidation state of the 
iodine atom significantly compared to the iodine 
atoms in polymeric (PhIO)n.
[4] 
   
Strong Halogen Bonding Explains Insolubility of PhIO and PhIO2 
L3-edge 
L3 pre-edge 
Oxidation state 
Energy range of L3-edges:  
4560.8 eV (-1) to 4572.5 eV (+7) 
The solid sate structures of microcrystalline PhIO and PhIO2 were 
determined with combined Rietveld refinement (PXRD) and 
EXAFS. Very short intermolecular I…O bond distances are evident 
in both structures and the phenyl groups are stacked. For PhIO 
the π-π interactions presumably are a second reason for the 
insolubility of this compound. In the case of PhIO2 the distance 
between the layers is loo large (6.42 Å) for assigning π -π 
interactions. [4],[5] 
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+1.6 
PhIO 
[Fe(tpena)(OIPh)]2
4+ 
PhIO2 
Rhombohedral 
R3c 
23.141(2), 23.141(2), 6.4155(1) 
90, 90, 120 
Triclinic 
P21 
14.06364(3), 5.867(1), 3.703(1) 
90, 93.89(3), 90 
  PhIO                   PhIO2 
 
ESI mass spectra show ions due to halogen bonded 
clusters charged by protons and sodium ions 
assignable to [H(PhIO2)n]
+, n=1-7; [Na(PhIO2)n]
+, 
n=1-6; [Na2(PhIO2)n]
2+, n=7-20; [HNa(PhIO2)n]
2+, 
n=6-19; [HNa2(PhIO2)n]
3+, n=15-30; and 
[Na3(PhIO2)n]
3+, n=14-30.  
 
A tendency towards 1:6 Na+:PhIO2 ratios implies a 
close to hexadentate coordination sphere furnished 
by sections of chains of the monomer. Thus ions 
containing a low number of PhIO2 units and high 
charge are not observed as ions containing a high 
number of PhIO2 and low charge.
[5] 
 
Isotope pattern for m/z 966.721 (black). 
Calculated isotope patterns for [Na(PhIO2)4]
+ 
(red) and [Na2(PhIO2)8]
2+ (green).  
Isotope pattern for m/z 1438.587 (black).  
Calculated isotope patterns for [Na(PhIO2)6]
+ (red), 
[Na2(PhIO2)12]
2+ (green) and [Na3(PhIO2)18]
3+ (blue) 
